Methane is a potential alternative energy source which is abundant and produces lower CO2 emissions when it is used as fuel due to the content of C in the methane molecule is much lesser than its H content. Besides in a form of gas, methane in nature can also be in the form of methane hydrates. The formation process of methane hydrates in nature can be adopted as a method of storage of methane. In this study, a thermodynamics review will be studied related to temperature and pressure in a phase equilibrium system of methane hydrate . Thermodynamic model aims to predict the 
INTRODUCTION
Gas hydrate is non-stoichiometric This research is aimed to study thermodynamics behavior of methane hydrate formation in porous carbon.
Thermodynamics will enable to predict response of methane hydrate system toward system condition such as changes in system pressure and temperature.
RESEARCH METODOLOGY

Materials
This study used methane with purity 99.9 %, demineralized water, porous carbon specifically prepared from polymeric materials synthesized from formaldehyde and ethylene glycol (hence named RPF-EG2).
Research Tools
Experimental set-up is depicted in Figure 1 .
Experimental Procedure
Experimental set-up for methane hydrate formation in porous carbon is shown in Figure1. The set up is basically an adsorption messurement apparatus assembled by using ultra high vacuum fitting and valve VCR ® type from Swagelok ® Prior to adsorption experiment, a specified amount of porous carbon sample was placed inside the sample cell, followed by degassing process to remove contaminants and moisture from the system. Subsequently, porous material was taken from the cell and then was weighed.
The sample was returned to the cell and added with demineralized water with mass ratio 
For type I hydrate, the number of small cavities is 1/23, and the large cavities is 3/23. ij can be calculated by equation:
On equilibrium among hydrate-liquidvapor phases, fugacity of CH4 on all phases are equal, hence:
Where superscripts H, L, and V are for hydrate, liquid, and vapor respectively. 
In this work, equation to predict Langmuir constant is simplified as:
RESULT AND DISCUSSION
Porous Carbon Characterization
The study use mesoporous carbon material. Material characterization was performed using BET. Adsorption desorption characteristics of the material is shown in Figure 2 while the pore structure is given in Table 1 .
The isotherm curves on Figure 2 indicate that mesopore structure is more dominant than micropore structure. This is shown by the shape of the isotherm curves that that are steeper at relative pressure (P/P0) close to 1.0 and similar to type IV of those IUPAC standards. Characterization result of material use in this study is shown in Table 1 . temperature is higher, the measured hydrate number is lower. This is shown in Table 2 . This indicates that as the temperature is higher, the number of methane gas molecules in the hydrate is lower. 
The best fitted values of the contants are shown in Table 3 . 
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